Introduction: The Danish Adoption Register was established in 1963-1964 to explore the genetic and environmental contribution to familial aggregation of schizophrenia. Content: The register encompass information on all 14,425 non-familial adoptions of Danish children legally granted in Denmark 1924Denmark -1947. It includes name and date of birth of each adoptee and his or her biological and adoptive parents, date of transfer to adoptive parents and date of formal adoption. Validity and coverage: The linkage to biological and adoptive parents is close to complete, even biological fathers are registered for 91.4% of the adoptees. Conclusion: Adoption registers are a unique source allowing disentangling of genetic and familial environmental influences on traits, risk of diseases, and mortality.
Introduction
Many diseases and health-related conditions exhibit familial aggregation, which means that they occur more frequently in some families than expected from the rate in the general populations. Many quantitative health-related traits show familial correlations in that the traits tend to be higher in some families than in other families. To separately assess genetic and environmental influences, non-familial adoption studies, where the adoptee is transferred to an unrelated domestic-rearing family early in life, provide a useful approach. An association between adoptees and their biological relatives of the phenotype in question, can be attributed to genetic influences, because they have the segregating genes in common, whereas they do not share family environment (except for prenatal environment with the mother). Similarly, association between the adoptees and their adoptive relatives can be attributed to influences of the shared family environment.
The issue of separating genetic and environmental influences for a particular phenotype emerges when the phenotype is observed to aggregate or correlate in families. One approach is studying normal nuclear families. More direct approaches are available in twin and adoption studies, which are valuable supplements to each other.
A familial aggregation of schizophrenia and higher concordance rates among monozygotic compared to dizygotic twins have been recognised for a long time. In a review in 1959, Seymour S Kety suggested alternative designs to investigate the genetic influence, amongst them the adoption studies, in order to do a better control for environmental variables [1] . The civil population registers, the Danish Psychiatric Central Research Register, and the homogeneity of the Danish population made Denmark the obvious setting for an adoption study [2] . The Danish Adoption Register was established in the early 1960s.
Content
The Danish Adoption Register includes information on all 14,425 non-familial adoptions of Danish children legally granted in Denmark during the period 1924-1947 [2, 3] . The number of adoptions by calendar year is presented in Figure 1 . The adoption records were collected in 1963-1964, with schizophrenia as primary interest. It was decided to begin the register with adoptions from 1924 because the local civil population registers (in Danish: Folkeregistre) were established that year, allowing the tracing of related people. Adoptees born after 1947 would be too young to be at a discernable risk of having schizophrenia at the time of the study, and moreover, there was a rapid decline in adoptions at that time [3] , for which reason the register was chosen not to cover adoptions granted later than 1947. The basis of the register was the original records on all adoptions, familial as well as nonfamilial, kept in the Danish Ministry of Justice. The initial task of establishing the adoption register for the planned research was a manual screening of all original adoption records in the archives for the non-familial cases, which encompassed about 20% of all adoption cases.
The records were compiled by Psykologisk Institut (former name of the Institute of Preventive Medicine) at Kommunehospitalet in Copenhagen. The records provided name and date of birth of each adoptee and his or her biological and adoptive parents, date of transfer to adoptive parents, and date of formal adoption, as well as addresses at the time of adoption. Further, the records provide income and total assets of the adoptive father (Table I) . The age at formal adoption, where the adoptive parents become the legally responsible parents, was between 2 weeks and 22 years, with a mean of 29 months. Among the adoptees, 61.5% were transferred to the adoptive parents before the age of 6 months, one-third of whom transferred immediately after birth. In general there is no information about how long the adoptees stayed with the biological mother. Only for those transferred directly is it known that they did not stay with the biological mother; however, in a small subsample it was found that if transfer was not immediate, the babies spent on average less than 25% of the time before transfer to the adoptive family with their biological mother and more than 75% of the time in institutions or foster homes [4] . The utilisation of the register for research questions has changed over time, a contributing reason being the changes in the ethical guidelines over time. However, from the start, it was not allowed for the researchers to reveal the information that they knew the adoptees were adopted.
Validity and coverage
The information available at the time of adoption (Table I ) was unchanged during the years the register covers. The essential information needed to separately assess genetic and environmental influences is the relationships between the adoptee to the two sets of parents. Names and days of births are available in the register. The inherent uncertainty about whether the indicated biological father is indeed the father is limited because the law has required that the putative father acknowledged his paternity and contributed to the costs of rearing of the child until the legal adoption. In the register, all adoptees have an adoptive mother, 97.3% have an adoptive father, 99.9% have a biological mother and 91.4% have a biological father at time of the adoption. The names, dates of birth, and addresses allowed tracing of the individuals in the local civil population registers. As the registers were local, the tracing is laborious; the municipality registration office is contacted and information of deaths or moves of the persons in a household is requested. If the last information about a person from one municipality is a move to another municipality, then the new municipality registration office is contacted, and so forth. Tracing was attempted for all adoptees, but not for all relatives of the adoptees. In 1968, the Danish Civil Registration System was established and the adoptees were given a unique personal identification number (CPR-number) [5] . For all the traceable adoptees who survived until 1968, the CPR-number is in the adoption register and made it possible to link records in the adoption register with information in other registers.
Among the 14,425 adoptees, 834 were impossible to trace, corresponding to a coverage of 94.2%. The tracing of parents was not completed in full, but only for subsets of the adoptees. In a random cohort of 1683 adoptees, it was possible to include 99.3% of the adoptive mothers, 97.5% of the adoptive fathers, 97.3% of the biological mothers, and 84.5% of the biological fathers [6] . The differences in percentages reflect how many are registered plus the fact that adoptive parents move less and are therefore easier to trace than biological parents.
For particularly selected subgroups of adoptees, the tracing also included their siblings, incorporating full siblings, paternal and maternal half siblings, and adoptive siblings, who can be biological children of the adoptive parents or they themselves can be adoptees or foster children. All biological siblings have segregating genes in common, on average 50% for full siblings and 25% for half siblings, but do not share their family environment with the adoptee, whereas the adoptive siblings share only their family environment with the adoptee. In a randomly selected subset of 1933 adoptees, the siblings were traced [7] and 1544 adoptees, i.e. about 80%, had at least one sibling. The most common kind of sibling by far was half sibling, either maternal or paternal half siblings, each contributing one-third of all the siblings who were traced.
The original adoption records for the adoptions during 1948-1968 are now kept in the state archives, comprised of four provincial archives, from which one can expand the Danish Adoption Register. As it was for the past period, the sorting of familial and nonfamilial adoptions and the tracing of adoptees and their relatives would be very laborious. Adoptions from 1968 onwards can be identified in the Danish Civil Registration System [8] ; these adoptions mainly include international adoptions, where the biological family cannot be traced in Danish registers, so accordingly the issues addressed are quite different from the domestic adoptions in the Danish Adoption Register. The few domestic adoptions after 1968 could also be identified by registers; however, the exclusion of familial adoptions would be uncertain.
Conclusion
Adoption registers are a unique source for conduction of studies allowing separate assessment of genetic and environmental influences. Probably adoption registers are both tied to a past calendar period and it seems impossible to extend the registers to more recent time. In the last decades, with few exceptions, all adoptions have been international, which implies that the biological family of the adoptees is unknown and that the adoptive family is not only genetically unrelated, but they are most likely of different ethnicity. One of the advantages of the old register is that they allow studies with a life-course perspective.
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